INTRODUCTION
The iodine requirement of the pig has not been clearly established. It is estimated at .2 ppm by the National Research Council (1973) , but this is based on research with other species including rats and chicks. The Agricultural Research Council (1967) of England gives no estimate for the iodine needs of pigs. Research by Sihombing et al. (1974) suggests that the iodine requirement of the young pig is not greater than .14 ppm of the diet.
Soybean meal, one of the major ingredients in swine rations, has been reported to possess goitrogenic properties (McCarrison, 1933) . More information is needed regarding iodine needs of pigs fed corn-soybean meal diets.
The following studies were conducted to evaluate the effects of iodine level in cornsoybean meal diets on performance and thyroid status of growing pigs as measured by body weight gain, feed required per unit of gain, protein-bound-iodine (PBI) level, thyroid weight and uptake of radioiodine (131i) by thyroidal tissue.
EXPERIMENTAL PROCEDURE
Four experiments involving 163 Yorkshire and Yorkshire x Hampshire pigs were conducted. A randomized complete block design was used in each experiment, with pigs randomly alloted to treatments from outcome groups based on initial weight. Randomization was restricted in that littermates were distributed across treatments.
The diets (table 1) were composed of corn and dehulled soybean mean fortified with vitamins and minerals to meet the estimated requirements (N.R.C., 1973) except for iodine. Technical-or analytical-grade minerals were used in experiments 1, 2 and 3 and commercial-grade minerals were used in experiment 4. Potassium iodate was the source of supplemental iodine. The level of iodine in the basal diets fed in experiment 1, 2 and 3 was assayed by the method of Benotti et al. (1965) and averaged .055 ppm 3 .
Pigs were allowed ad libitum access to their diets. Deionized water was used in experiments 1 and 2, and tap water was used in experiments 3 and 4. Pigs were weighed and feed consumption was determined at weekly or biweekly (experiment 4) intervals.
The data were analyzed by variance techniques (Steel and Torrie, 1960) and references to statistical significance pertain to a probability 813 Experiment 1. Twenty-four crossbred pigs initially averaging 9.7 kg body weight and 44 days of age were alloted to six treatments. Pigs were housed in stainless-steel cages (two/pen) with expanded metal floors in a temperaturecontrolled building. Three treatment groups were fed the basal diet (table 1) with potassium thiocyanate (KSCN) added at a level of .5% to deplete the pigs of their iodine stores. After 28 days KSCN was withdrawn from the diets of two groups, .2 ppm iodine was added to one diet and the two diets were fed for an additional 23 days. Treatments 4 and 5 consisted of the basal diet without iodine fed for 28 days followed by the basal without (treatment 4) and with (treatment 5) .2 ppm iodine for 23 additional days. Treatment 6 was the basal diet plus .2 ppm iodine for the entire 51-day experimental period.
At the beginning and at weekly intervals, blood was collected from each pig and PBI levels assayed by the method of Riley and Gochman (1964) using autoanalytical techniques 4. At the termination of the experiment 4 Technicon Corporation, Chauncey, New York. s Picker X-ray Corp., Waite Mfg. Inc., Cleveland, Ohio.
each pig was given an intraperitoneal injection of 5 ml of saline containing 5//c of a a i I. The pigs were sacrificed 3 hr later, the thyroids were removed and weighed and the specific activity determined with a nuclear scintillation well counter s .
Experiment 2. Twenty-four Yorkshire pigs averaging 11.1 kg in weight and 43 days of age were fed the basal diet (table 1) supplemented with iodine levels of 0, .05, .1, .15, .2 or .25 ppm for 43 days. Pigs were penned as in experiment 1. Procedures for PBI determination and weight and 1311 uptake by thyroids were similar as those described for experiment 1.
Experiment 3. Thirty-five crossbred pigs averaging 10.8 kg body weight and 52.5 days of age were fed the basal diet supplemented with 0, .025, .05, .075, .1, .15 or .2 ppm iodine for 41 days. Pigs were individually penned in galvanized metal crates with expanded metal floors in a building similar to that used for experiments 1 and 2. Weight and radioiodine uptake of the thyroids were determined at the termination of the experiment. supplemented with 0, .1, .2 or .4 ppm iodine. Feed-grade dicalcium phosphate, calcium carbonate and salt were used in this trial. The protein was reduced from an initial level of 16% to 13% after 56 days, and the experiment was terminated for each pen when the average weight/pig reached 91 kg on weekly weighings. PBI levels were determined on the eighth and 13th week of the test. Figure 1 . The pig in front was fed the basal diet plus .5% potassium thiocyanate for 51 days. The littermate pig in the back was fed the basal diet plus .2 ppm iodine for the same period. The pig fed thiocyanate showed symptoms of hypothyroidism including shortened legs and extreme lethargy.
RESULTS
Inclusion of KSCN in the diet significantly (P<.01) depressed growth (table 2) and produced symptoms of hypothyroidism. Figure 1 illustrates a set of littermate pigs, one fed the control diet with added iodine (treatment 6) and one fed the basal diet with KSCN for the 51-day duration of the test. Skeletal changes were manifested in the long leg bones of pigs fed KSCN which were shorter than normal, causing the pigs to have a stunted appearance. The pigs exhibited labored respiration, were lethargic and were reluctant to move when placed in a standing position. These symptoms were similar to those described by Sihombing e t al. (1974) in pigs fed 1-methyl-2-mercaptoimidazole (Tapazole), by Beeson e t al. (1947) in pigs fed thiouracil, and by Braude and Cotchin (1949) in pigs fed thiourea or methylthiouracil. These symptoms were not observed in pigs fed the basal diet without added iodine for the entire period. Withdrawal of KSCN from the diet at 28 days resulted in significant improvements in weight gains and feed/gain responses during the final 23 days of the test (table 2) . Although the mean for weight gain of pigs fed added iodine throughout the experiment (treatment 6) was greater than that of pigs given no added iodine (treatment 4) the difference was not significant. PBI levels decreased from an initial average of 4.87/ag/100 ml to an average of .45 Mg/lO0 ml at 28 days for pigs fed KSCN (figure 2). PBI levels of pigs fed the basal diet followed a similar pattern but averaged slightly higher at 28 days (.86 /ag/100 ml), while those fed the basal diet plus iodine averaged 3.74/ag/lO0 ml. Supplemental iodine resulted in a marked increase in PBI levels following the initial 28-day period. PBI levels of pigs fed no supplemental iodine remained low during the final period and did not differ significantly from those of pigs fed KSCN.
Thyroids of pigs fed KSCN were significantly (P<.01) heavier than those of pigs not fed the goitrogen. Thyroids of pigs fed the basal diet were similar in weight to those fed KSCN, ( 1 2 . 9 vs 13.5 g) and over 5 times hearer than those fed iodine (12.9 vs 2.33 g, figure 3 ). These data indicate that the corn-soybean meal basal diet without KSCN was as goitrogenic as the diet with KSCN included. The addition of iodine during the final 23 days of the trial resulted in thyroid weights which were greater than those of pigs fed iodine for the entire experiment.
The hypertrophied thyroids trapped a greater percentage of the injected dose of j 3 ]I as Figure 3 . Thyroids of pigs fed a corn-soybean meal basal diet with and without .2 ppm iodine for 51 days. The goitrous thyroids of pigs fed the basal diet averaged almost six times greater in weight than those of pigs given supplemental iodine. compared with those of the controls, except for pigs fed KSCN throughout the test. The low uptake of 131 I by this group was a result of the inhibitory effects of KSCN on the accumulation of iodine within the thyroid (Turner, 1966) .
Experiments 2 and 3. Rate of gain and feed required per unit of gain were not significantly affected by level of iodine in either experiment (table 3 and 4) . PBI levels increased linearly (P<.01) with increasing levels of dietary iodine. Thyroid weights and 131I uptake decreased markedly with the first increment of added iodine (.05 ppm in experiment 2, .025 ppm in experiment 3). Additional increments of iodine had considerably less influence on thyroid weight and 13 t I uptake. The quadratic regression of these criteria on iodine level was significant (P<.01). The correlation between thyroid weight and 1 a l I uptake was significant (r = .82, P<.001). Level of 131 1 was low in plasma of controls and increased quadratically (P<.01) as level of dietary iodine increased. This pattern apparently was due to greater removal of plasma 131 I by the thlyroids of the iodine deficient pigs. Plasma 1 I activity was negatively correlated (P<.001) with thyroid weight (r = -.63) and 1311 activity in thyroidal tissue (r = -.79).
Since weight and 1311 uptake of the thyroid glands appeared to be most useful in estimating the iodine requirement, the data were pooled for the two experiments and subjected to a least squares approximation for a broken line fit. These analyses estimated the breakpoint at .031 ppm added iodine for thyroid weight and Gains and feed/gain responses during the growing-finishing period were not influenced by level of iodine. During the first four weeks of the test there appeared to be a slight advantage in weight gains by pigs fed the two higher levels of iodine, but this difference was not evident by the eighth week or at the end of the experiment. PBi levels at 8 and 13 weeks were slightly lower in pigs fed the low-iodine diet, but the differences Were not statistically signif~ant. Thyroids were not evaluated in this experiment; however, the PBI levels of the controls were similar to those of pigs fed .1 to .2 ppm iodine in experiment 1 and 2, suggesting that thyroid activity was normal in these pigs. The level of iodine in the basal diet may have been higher as feed-grade dicalcium phosphate was used in this experiment. This supplement contains as much as 11 ppm iodine 6, and at a level of 1.25% of the diet, would contribute approximately .14 ppm iodine to the basal diet.
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